Abstract: A histopathological and analytical study of a permanent tooth from a patient with cleidocranial dysostosis (CCD) was performed. The patient was a 47-year-old woman, who had 10 erupted permanent teeth and 2 partially erupted and 19 completely impacted teeth, including supernumerary teeth. The erupted right upper premolar was extracted and observed using a light microscope and an electron probe X-ray microanalyzer (EPMA). Findings showed enamel hypoplasia, predominantly irregular globular dentin and Tomes' granular layer, and a complete lack of cellular cementum in the ground section. The incremental von Ebner and counter Owen lines were obscure. Comparative quantitative analysis using the EPMA showed that the quantities of calcium and phosphate were lower in the enamel and dentin than those of the control sample. (J. Oral Sci. 43, 85-89, 2001) 
Introduction
Cleidocranial dysostosis (CCD) is an autosomaldominant disease characterized by developmental disturbance of the clavicles, skull, and sometimes other parts of the skeleton (1). The characteristic oral manifestations are failure of tooth eruption and many impacted supernumerary teeth in the permanent dentition. However, there have been only a few morphological studies of the teeth in CCD (2-9). We report the histological features of a permanent tooth from a patient with CCD examined using light microscopy and electron probe X-ray microanalysis.
Case Report A 47-year-old woman who had been admitted to the Orthopedic Clinic of Morioka City Hospital for bilateral surgical treatment of osteoarthritis of the hip joints was referred to the Dental Clinic for dental treatment. The patient's medical history included an appendectomy at age 15 and cesarean sections at ages 24 and 27. The patient said that her 23-year-old daughter had only several deciduous teeth, but the detailed data could not be obtained.
On general examination the patient was of short stature. Her height was 134.6 cm and her weight was 45.5 kg. The patient had opposable shoulders. The middle face was hypoplastic, with frontal bossing and a broad-based nose. Radiological examination revealed partial defects of the bilateral clavicles (Fig. 1) , slight scoliosis, Wormian bones of the cranium (Fig. 2) , defect of the frontal sinus, hypoplasia of the maxillary sinuses and pseudoprognathism due to a hypoplastic maxillary bone. Laboratory data were not significant.
Oral examination revealed 10 erupted permanent teeth and 2 partially erupted teeth that had appeared about one year before. The right upper central incisor showed hypoplasia with yellowish pigmentation on the labial surface (Fig. 3) the labial surface of the crown, especially in the cervical region on the labial side (Fig. 7A, B) . Enamel hypoplasia was associated with excavation of the dentinoenamel junction toward the pulp chamber. Except for the hypoplastic part, the enamel showed a relatively regular structure with Retzius growth lines, although large enamel tufts and wide enamel lamellae were seen in parts. Although the dentinal tubules showed a regular arrangement, interglobular dentin was widely distributed in the crown, and the granular layer of Tomes was prominent in the root. In addition, the incremental von Ebner and counter Owen lines were obscure. Acellular cementum was thick and hyperplastic at the apex and lingual side (Fig. 7A) , and no formation of cellular cementum was evident (Fig. 8) .
Electron probe X-ray microanalysis The cut surface of the tooth, embedded in resin, was analyzed using an electron probe X-ray microanalyzer (EPMA) (JXA-8900L: JEOL Ltd, Tokyo, Japan).
Comparative quantitative analysis of calcium (Ca) and phosphate (P) was performed, using an upper third molar from a healthy 33-year-old woman as a control. In the tooth from the woman with CCD, the quantities of Ca and P in enamel and dentin were lower than in that of the control (Fig. 9 ). Discussion The main oral manifestation of CCD is failure of tooth eruption in the permanent dentition associated with numerous impacted supernumerary teeth. The cause of the eruption failure has been suggested to be heredity, a lack of resorption of the root of deciduous teeth and surrounding bone (2, 4, 6, 8, (10) (11) (12) , and physical obstruction due to numerous impacted supernumerary teeth (7, 11, 12) . In the present case, there were 19 completely impacted teeth, and 2 partially erupted teeth that had appeared about one year previously. We suspected that the partial eruption occurred because of alveolar bone loss caused by aging. Previous studies have reported a lack of cellular cementum in permanent teeth in CCD (2, 3, 5, 6, 8, 9) , as was found in this case. We suspected that the abnormality of the cementum and the alveolar bone might be related to a disturbance of ossification due to CCD. Recent genetic studies have made it clear that CCD is produced by an insufficiency of transcription factor CBFA 1 in osteoblast differentiation (13, 14) . However, the relationship between the failure of tooth eruption and the disturbance of osteoblastic differentiation is obscure.
Enamel hypoplasia of deciduous teeth (7) and supernumerary teeth (11) in CCD have been reported. In the permanent tooth of the present case, enamel hypoplasia with yellowish pigmentation and hard-tissue excavation toward the pulp chamber were noted. We suspected that the enamel hypoplasia and excavations were caused by physical pressure from the numerous compacted teeth germs during the development stage of the tooth crown in the permanent dentition and supernumeraries.
We found predominant enamel tufts. interglobular dentin of the crown, and Tomes' granular layer (7.9), which were consistent with a finding of tooth hypocalcification.
The quantities of Ca and P in the enamel and dentin were lower in CCD than in the control according to EPMA analysis. We suspect that, in addition to the disturbance of bone calcification in CCD, tooth calcification is similarly disturbed. CCD: upper, Ca: lower, P). Ca and P were less in CCD.
